Roles of Reelin/Disabled1 pathway on functional recovery of hemiplegic mice after neural cell transplantation; Reelin promotes migration toward motor cortex and maturation to motoneurons of neural grafts.
Reelin is a large glycoprotein which regulates central nervous system (CNS) development. Dysfunctions of Reelin were reported on certain neuropsychiatric diseases. We examined involvement of Reelin pathway in functional recovery of hemiplegic mice after neural transplantation. Reelin was expressed 1 day after cryogenic injury of right motor cortex. We transplanted neural stem/progenitor cells (NSPCs) from wild-type mice into ipsilateral striatum of hemiplegic mice. The grafts migrated from the striatum and reached the injured cortex 14 days after transplantation. The transplantation significantly improved their motor functions (P < .05). The NSPCs migrating toward the cortex expressed Reelin receptors, Apoer and Vldlr, and phosphorylated Disabled1 (Dab1), a downstream signaling molecule of Reelin. The grafts expressed Ncadherin and active form of Integrin β1, both of which were known to become active with Reelin stimulation. At day 28, the grafts expressed Ctip2, Crim1, Foxp2, and Fezf2, all of which were forebrain motoneuron associated markers, and Nfm and Synapsin1 on the damaged cortex. We then transplanted NSPCs of yotari mice (yot/yot genotype) having nonfunctional Dab1 by a mutation of its gene. Majority of the grafts from yotari mice (>80%) did not migrate and thus remained at the striatum. The grafts did not express the forebrain motoneuron associated markers nor the cell adhesion molecules including Ncadherin and active Integrin β1. Reelin pathway was involved in graft migration by regulating certain adhesion molecules and in their differentiation to functional motoneurons accompanying synapse formation. We suggested involvement of Reelin pathway for neural regeneration and functional recovery of hemiplegic mice in adulthood after neural transplantation.